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Abstract: - The main objective of this project is the analysis and modeling of shunt APF with document 
control loop, it is proposed to compensate forward feed the load current to improve the dynamic behavior of 
the APF route. three stage inverter cascade H- bridge airway (APF AAPF) is determined. And increased 
levels of control to improve the performance of the APF. Increase the level of control can increase the 
reliability of the power and quality of aircraft energy system. And it provided a framework and functioning 
of the proposal of the International School of AAPF in detail. The application of the control strategy and 
cascading fountain I topology DC converter in AAPF proposed. power quality characteristics of the 
traditional system does not meet. EPS performance characteristics with traditional systems are not the best. 
The proposed method is to solve EPS quality characteristics of jets force the issue. To overcome the stability 
problems. total harmonic distortion (THD) of the power supply in a wide range of system frequency is 
reduced. To check the performance of the AAPF compensation proposal and implementation of this system 
with the control system in mat lab / Simulink. 
Keywords:-Aeronautical Active Power Filter (AAPF); Cascaded Multilevel Inverter; Close-Loop Control; 
Feed Forward Of Fundamental Load Current; 
I. INTRODUCTION 
The increasing use of electrical power instead of 
hydraulic, pneumatic and mechanical power systems 
requiring more advanced aircraft energy. The 
introduction of the concept of "all-electric aircraft" and 
"more electric aircraft" (MEA) to overcome some of 
the negative aspects of traditional structures and 
provide more attractive benefits, such as improved fuel 
consumption and lower costs maintenance and 
operation. This means an increase of electric power 
loads and electronic equipment, and increased power 
consumption, and increased demand for power 
generation, power quality and stability problems. 
In the variable frequency variable speed (VSVF) - 
EPS-base, is the transfer of "constant engine speed". 
harmonic current compensation by the active power 
filter (APF) is known to reduce the current distortion 
and improve power quality in electrical systems 
effective solution [4]. Compensator shunt current 
behavior as a source of control signals can be removed 
are selected harmonic current components of the 
currents generally pregnancy. At the same time, the 
application of more and more APFs not only power 
compensation harmonic current that act but also in a 
neutral current compensation line, and the application 
of harmonic damping, and control the flow of energy. 
EPS in the aircraft can be installed on the side of the 
APF source (such as aircraft) generator or near the part 
of pregnancy and can even be integrated in the 
converter front-loading (such as converting the input 
stage variable speed drives). APF introduction of 
technology to solve power quality problems EPS 
catches increasing interest in the aircraft. Several 
papers have been published on the implementation of 
the APF in EPS aircraft since 2005. In, Ext APF is 
considering the use of harmonic cancellation ideal. The 
performance of APF harmonic filter in both advanced 
traditional EPS results and simulation MATLAB 
aircraft. On the basis of a certain structure and EPS 
models of advanced aircraft, compared with the 
performance characteristics of shares without and with 
APF. show power both traditional high quality and 
advanced aircraft with APF EPS properties to be in 
compliance with the standards for electrical popular. 
In this work, high performance aircraft APF is 
proposed. Unlike traditional control strategy is open, 
loop APF proposed flight (AAPF) operates in a closed 
loop shape. good strength 
This is achieved by using novel AAPF EPS quality. 
Moreover, the added nutrition forward load current to 
improve the dynamic response performance of 
pregnancy. Based on the analysis and modeling system 
loop recently, showing the operating principle of the 
feeding path forward compensation. At the same time, 
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he suggested a way to control the Cascade AAPF 
based investor. 
 
Figure 1: Control strategy 
A. Close loop control strategy 
In the traditional control of the APF, the current 
reference is usually harmonics compounds and 
reaction to current pregnancy. However, the 
approach, based mainly on open loop feed forward 
control, sensitive to parameter mismatches depends 
on the ability to accurately predict the inverter control 
source reference voltage and current performance. 
In the document control loop detection and control 
target is a source of power. EPS in the aircraft, the 
fundamental frequency is much higher than power 
system 50 Hz. In addition, measurement errors, 
analog to digital conversion time, digital delay, and 
other factors that deteriorate the effect of an open 
circuit perfect compensated at a worse degree. As we 
know, the feedback control has the following 
advantages: It can reduce the transfer function of 
disturbances in the output, and make the transfer 
function of the input signal to the output to be 
sensitive to changes in earnings on the way forward. 
Thus, 
Compared to the control loop it is open, and the 
document control loop is more suitable for 
application to fly. 
B. Source current direct control 
 
Figure 2: The close loop control scheme 
In this paper, the implementation of closed loop 
control named as a current source control strategy as 
the main control AAPF proposed. Given the graph in 
the Statute of control scheme near the node in Figure 
2. This control strategy works as follows: the power 
is sent to the controller intermediate circuit voltage 
and the controller output is sent to the multiplier, and 
synchronous sinusoidal wave that was detected by the 
effort stage. Send a regulator output current 
multiplier, being a source of current reference. It will 
be sent to the modulator output current limiting to 
generate wave pulse width modulation. 
 
Figure 3: Model for active power analysis 
Figure 3 gives the equivalent control model of this 
compensation strategy. As shown in Fig.3 the source 
current reference of the source current direct control 
comes from the variation of the dc-link voltage. Here, 
Gv(s) corresponds to the transfer function of the 
voltage controller; Kfis the dc-link voltage detection 
coefficient. 
C. Load current feed forward compensation 
As Fig. 4 illustrates, load power PL(s) works as a 
disturbance factor on the APF system. The transfer 
function between PL(s) and ΔVdc(s) is 
 
Figure.4.Load current feed forward compensation 
 
The transfer function between IL(s) and I∗  S(s) is 
 
Where A = VsKf /(2CVdc). HiL(s)|f=50 shows the 
dynamic speed of the current reference responding to 
the load power’s change at fundamental frequency. 
Generally speaking, high dynamic respond is 
required for an APF system, meaning that a higher 
value of HiL(s)|f=50 is desired. However, HiL(s) is 
sensitive to many other factors, i.e., voltage 
controller, line voltage, dc-link voltage, dc-link 
capacitor, and voltage detection coefficient. Fig. 4 
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shows the bode diagram of HiL(s) in different voltage 
controller and coefficient A. For an APF system 
applied in a 220-V/50-Hz application, coefficient A 
corresponds to 0.14 when the dc-link voltage is 800 
V, dc-link voltage detection coefficient Kfis 0.005, 
and the dc-link capacitor is 6800 μF. It is hard to 
design a voltage controller to derive a high value for 
HiL(s)|f=50 at50 Hz in such a low value of A. In the 
aircraft EPS, the phase voltage is only 115 V, leading 
A to be 0.2 when the dc-link voltage is 600 V, dc-link 
voltage detection coefficient Kfis0.005, and the dc- 
link capacitor is 3300 μF. It means that poor dynamic 
respond is derived in both applications. In order to 
improve the dynamic speed responding to the load’s 
change, a feed forward compensation path is added to 
weaken the disturbance effect of the load current, as 
shown in Fig. 5. Here, F(s) is the transfer function of 
the low-pass filter (LPF) which extracts the 
fundamental components of the load currents 
 
Here, ω0 = 2πfc is the cut off angular frequency of 
the LPF. After the fundamental of the load current is 
feed forward, the transfer function between IL(s) and 
HiL(s) with feed forward compensation and different 
cut off frequencies. After the load current is feed 
forward, the magnitude of HiL(s)|f=50 gets increased. 
However, the selection of fc plays an important role 
to HiL(s); usually, fc should be larger than the 
fundamental frequency. 
 
Figure 5: Conventional System 
II. PROPOSED SYSTEM 
a) Clustered Overall Control 
In the cluster overall voltage control loop, sums of 
the capacitor voltages in each cluster (for example: 
vub1 vub2and vub3 for phase-u) are the control 
target. This cluster overall control yields the u-phase 
clustered overall voltage signal vou from the dc 
capacitor  voltage  reference  vdc,  the  dc  capacitor 
voltages of the u-phase cluster vub1, vub2,vub3 and 
the synchronous sine wave eSu (as shown in Fig.7). 
Here vub1, vub2 and vub3 are given  through  the 
out1, out2 and out3. Furthermore, this voltage control 
scheme could be expanded to the N H-bridge 
cascaded inverter topology. Here, N corresponds to 
the number of cascaded converter units. One obvious 
advantage of this control scheme is that the final 
compensation performance would not get worse 
when one or more cascaded units stop working. The 
remaining cascaded units would share the dc-link 
voltage of the fault one. This voltage control scheme 
can increase the fault toleration and reliability of the 
AAPF system. 
 
Figure 6: Proposed system Diagram 
b) Voltage Balancing Control 
As Fig.7 shows, the balancing control yields a 
balance control signal vbn (n = u, v, w) to make the 
voltage of the capacitors in each cluster balanced. 
The individual balance control yields two modulation 
waves’ vmn1,vmn2 and vmn3from the origin 
modulation wave vm and the dc capacitor voltages of 
each cluster vn1, vn2. In the CPS PWM modulation, 
PWM signals for nb1p1, nb1p2 andnb1p3, nb1p4are 
modulated by vmn1, PWM signals for nb2p1, nb2p2 
andnb2p3, nb2p4are modulated by vmn2, PWM 
signals fornb3p1, nb3p2 and nb3p3, nb3 p4 are 
modulated by vmn3. The Current direction and the 
switch combination define the charging or 
discharging of the each particular capacitor of the dc 
link. Depending on the current direction and needed 
charging or discharging process, the voltage signal 
vbu should be added or subtracted to/from the 
modulating signal. 
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Figure 7: Proposed Control Strategy 
For the upper cascaded unit, the input  power 
decreases when the duty cycles of nb1p1and 
nb1p4decrease, resulting in the dc-link voltage vu1 
being reduced. Similarly, the dc-link voltage of the 
lower cascaded unit vu2 will get increased. The 
voltage balance is therefore achieved. Take the 
phase-u cluster for example to show the regulation 
procedure of voltage-balance control. 
 
Figure 8: Triggering pulses 
In the steady state, the modulation wave of bridge1 
(composed of nb1p1and nb1p1) is vmu, and the 
conduct times of nb1p1and nb1p2are tu1 and tu2, 
respectively. When the situation vu1 >vu2 happens, a 
positive balance control voltage signal vbu is 
obtained under the regulator’s action. As Fig.8 
shows, the final modulation signal for nb1p1and 
nb1p2 is the sum of vmu and –vbu, which becomes 
vmu1 after regulation. 
III. SIMULATION RESULTS 
Conventional system results 
 
Proposed system results 
 
Figure 9: performance analysis for proposed and 
conventional system 
In order to verify the compensation performance of 
the proposed AAPF, simulated waveforms using the 
Simulink” software package of “Matlab” are given. 
The system power PL is set as PL=7.2 kVA, and the 
dc-link voltage Vdcand the switching frequency fSW 
are set as Vdc=150 V and fS W=25 kHz. Fig.6 shows 
the simulated waveforms for the 400-Hz EPS with 
inductive load. Compensation voltage vCu is a seven- 
level voltage, and three phase source currents get 
sinusoidal. The source current becomes nearly 
sinusoidal, and the total harmonic distortion (THD) 
of the source current is reduced. 
The results show that good compensation 
performance is achieved by using the proposed 
AAPF shows the simulated waveforms for a variable 
frequency EPS application, in which the fundamental 
frequency 400 Hz. All the waveforms indicate that 
the proposed AAPF could improve the source current 
in a wide range of the system frequency. 
IV. CONCLUSION 
APF technology is a useful method to resolve the 
power quality of the modern aircraft EPS. In this a 
load current feed forward compensation method for 
source current direct control-based AAPF has been 
proposed. The corresponding system seven level 
control strategy of the cascaded-inverter based active 
filter system is shown. The simulation results are 
shown the good compensation behaviour for various 
kinds of load condition and the excellent dynamic 
performance of proposed control method. 
Compensation performance of the proposed AAPF, 
simulated waveforms using the “Simulink” software 
package of “Matlab” is verified. 
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